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HOPOr nOCTOflHHOrO TOKA. coAep>Ka- 
uiaa ycTaHOBJieHHbie na TaroBUx noACTamiHHx 



npeo6pa3oaaTejiH, oamh no-nioc KOTopux co- 
eAHiieH c peJibcaMH, a Apyrofl nepe3 BumiiOMaj 

TC/IH — C KOIIT3KTHOH CeTbK), AOIIOJIHHTCJIbHblH 

npoBOA, noABeuienHbiM Mepe3 H3<wiHTopbi Ha 

OnOpaX KOHT3KTHOH CCTM, OTCaCblBaiOlUHe TpaHC- 
()>OpMaTOpbl v OAHH KOIieU nepBHMHOM o6motkm 

Ka>KAoro H3 KOTopux Mepe3 KOHAeHcaTop noA- 
KJitoneH k KOHTaKTHOMy npoaoAy, a btophmhoh- 
k AonoAHHTeAbHOMy npoBOAy, npHMeM ApytHe 

KOHUbl TOH M ApyrOH 06MOTOK nOAKJIIOMeHbl 

k pejibcy, h nepeMbiMKH, cocAMiiHiomHe Aonan- 
HHTejibHbifl npoBOAC penbcaMH, oTAunafomancn 

TCM, MTo/c UCJIbK) nOBbilueHHH H 3AOKH OCTM , 

0Ha CHa6>KeHa 6/iokom KOMMyTauHH. hmcioiuhm 
K0HT3KT cnrHa.ibHoro pe-ie KpacHoro orHH CBe- 

TO^Opa, BKJIIOMCHHblH MCpe3 AByxnO-llOCHHK B 

pa3puB nepeMWHKM. 
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H3o6peTOHIie OTIIOOMTOH K '*.10KTp<K'liaf>- 

jkchhio 3.iCKTpohoa»n>KHoro COCTail.'l. 

lie.ib H3o6pcTeiiHH — noBbiuiciuie ii;ue/K- 

HOCTH CHCTCMhl. 

Ha MepTewc npiiBCACHa npHiimimia.ibiiaH 
cxcMa CHCTeMU. 5 

CncTeNia 3wiCKTpocna6>KeHMn 3ACKTpime- 
ckhx weAesiihix Aopor nOCTOHHHOrO TOKa 
coaep>KiiT ycTaHOB-ieniiue iia TaroBbix hoa- 
CT3HUHHX npeoOpasoBare^H 1. "oahh notice 
KOTopux coeAHHeii c pejibcaMH 2, a Apyroii 10 
qepe3 BbnuiioqaTeAH 3 — c koht3kthoh ccTbio 4, 
AonojiHHTejibHbiH npoBOA 5, noABemeHHbiH «ie- 
pc3 H30JiHTopbi 6 tia onopax 7 koht3Kthoh 
ceTH 4, OTcacuBaioiuHe TpanccJiopMaTopbi 8. 

AH H _KO H<^ nep BJJM H ^_J5^ WOTK H_K3 )KilO TO 113 

KOTopwx Mene3 KOHAeHcaTop D noAobqcii 15 
k KOHTaKTiiOMy npoBOAy, a btophmhoh — k ao- 
noAHHTejibHOMy npoBOAy 5, npiiMeM Apynic 

KOHUbf TOH II Apyrofl 06MOTCK nOAKJllOHeilbl 

k pejibcy 2, 11 ncpcMWMKH 10, coeAMHHiomiic 
AOnOJIHHTCJtbHblfl npoBOA 5 c peAbcaMH 2. Chc- 
TeMa cna6«<CHa 6aokom 1 1 KOMMyTaiuiH c koii- 20 

TaKTOM II.!. HMCKMUHM KOHT3KT CHniaA bllOrO 

peAe KpacHoro orna ceeTO<|)opa I2» BiunoMen- 
huh Mepe3 Aoyxno^iociiHK 13 b pa3pbiB nepe- 

MblMKM 10. 

Chctcm a paGoTacT c/tCAyiouiMM oGpa30M. 2 5 

IlpH OTCyTCTBHH 3ACKTpOnOABH>KHOrO CO- 

CTaea 14 (a. n. c.) Ha MOKriOACTaH uhohhoh 
30He b pejieHHbix mna^ax 15 ee cBera^opoB 12 
b CHTHajibHOM 6AOKe 16 peAC Mcejrroro onm 
h pejic 3CJienoro onm B036y>KAeHbi h pa3MUKaio- 

LUHMH KOHT3KT3MH 17 H 18 peAe JKCATOPO OrHH 3Q 

pa30MKiiyTbi uciih nHTaHiisi jiaMiiu 19Kpacnoro 
orHH h uenn utiTaiiiin KaTyuicK 6a ok a II kom- 

MyTaUHII.C KOMT3KTOM I 1.1. IlpH 3TOM Ita BCCX 

CBeTO(|)opax I2 3tom m c>k noACTa huhoh hoh 30hw 
ropHTpa3pciuaiouiHH oroiib (wcatuh, 3ejieHbifi) 
h uenH bccx ce nepeMbineK 10 pa30MKii\TU 3a- 35 
MbiKaioiuiiMii KOirraKTa.MH 6.iOKa 1 1 kommv- 
TauHH. 

Flo KOIITaKTHOH CCTH 4 30Hbl npOTCKaeT TOK 

rapMOHHK, o6yc.ioB.icn huh pa3HOCTbio hx am - 
npfl>keHHH »ia cMOKHbix iioACTaiuiiinx 301114. 
Pa3Hocxb aanpnwcnuH co2AaeTC« ?a i'mpt 40 
pa3HOH Harpy iKH na aonax, cmokhux c pac 

C M 3 T p II B3 C MO H 30IIOM. Flo AOIlOAHHTeAbltOMY 

nponoAy S upoTeKacT tok noA acmctbhcm paa- 

IIOCTH If aitpH>KeilltM BTOpHHHMX 06MOT0K OT 

cacSBaioiiinx Tpanci|)OpMaTopoB 8 cmokiiun 
noACTaimHH. 3tii 06a tok3 hmciot panitym no.111- 4 ^ 

HHIiy H liaXO,1MTCH H lipOTHBO(|>a3C. TaKHM 

o6pa30M ofiecnemmacTCH KOMnciicauitH Mcuiaio- 
uicro bahhhhh thfoboh ccth. 

IlpH nOHIWICIIIlll lia MOKHOACTailUilOIIIIOH 

30HC 3. 11. c. 14 h noc.iOAyioiueM cro ncpoMCiuc- 
hhh tok rapMOHHK, npoTCKaiouuiH no KoirraKT- 50 

HOH CCTH 4. MCHS10T BCA lUIMIIV H Hail pa 11.1011 If C. 
TaK K3K 33MblK3CTCH MCpC3 3. II. 0. 14. IaMH 

iiORBiuuiiiiticM iia MC;«nnACTaiimioiiiioM muw 
n. c. 14 lamiMacT oahh ee G.iok yiaoTOK 
nyrii. to a uiKai(iy 15 cBcnHf.jpa I2,oi pa>K.iaK> 55 
meu: *roT Ckxok yiaCTOK. po.io :-kv;itoio onm 
n pen* 3P.iounro onm otfocmMOHM. 1 1 pi* #n>\i 
pa.iMijiKaNHiuio KonraKTN 17 h is kv.)- 



Hi 
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lorn onm itaMKiiyru m ntuaniT naup>i>KeHHe 
iia .laMiiy 19 Kpaciioro oniH cneTotJ)opa 12 h iia 
KaryuiKV O.iona I I KOMM>Tannii. Ha 3tom cbc- 
TO(}>ope 12 ropiiT KpacnuA oroiib m koht3KT 
1 1.1 O.iOKa 11 KOMMyTainiH aaMbiKaer uenb 

tICpOMblMKH 10. ItaXOAfllUCHCH OKOAO 3TOrO CBe- 

TO(})opa 12. 

Ec-111 3. II. C. C I10C3AOM 33HHMaeT ABa 

6^i OKa — yMacTKs, to b uina(J)ax 15 CBeTO())opoB 
12, orpa>KAaiouiiix yqacTKM nyT«. peJie 
>Ke«nToro othh h pe^e 3eAeHoro orna o6ecto- 
MCiibi h Mepe3 pa3MbiKaiouiHe 17 h 18 KOHTaKTbi 
pejie weviToro onm noAaeTcn HanpnweHHe 
iia AaMnbi 19 Kpacnoro onm oiIohx cBeTO(J)o- 

P0B 12 H Ha K3 TV U IK 11 KOMMyTaUHOHHWX AByx- 

iioaiociiiikob 13 ncpeMbineK 10 y sthx cboto- 
(JjopoB. B pe3y-ibTaTe 3Toro Ha AByx cbcto^o— 
pax ropHT KpaciiuH oronb m uenH pacnano»ceH- 
iibix bo3Ac 3thx CBCTO(J)opoB 12 nepeMbim?K 10 

33MKIiyTbl. 

Bcacactbhc 3aMWKaiiHH ueneS nepeMbi- 

MCK 10 TOK B AOnOJUIHTeAbHOM npOBOAC 5 MCHH- 

ct BCiitMHiiy. it HanpaBJicHHe h chobb psaeH 
no BCAHMime h npoTHBono-io>KCJi no <}>a3e TOKy 
rapMOHHK KOHTaKTHOH ceTH. mcm o6ecneMHBa- 
eTCfl KOMiieHcauHR npn h3ahmhh 3. n. c. 14 Ha 

Me/KHOACTa HUHOH HOH 30HC. 

B TaKOM COCTOHHHH CHCT6M3 3JICKTpOOia6- 
>KeHHH liaXOAHTCR B TeKCHlie BpCMeHH, HOKa 

3. n. c. 14 nepeMemaeTCH, b npeAejiax oahhx 
h Tex >Ke 6aoko8— yMacTKOB nyTH. 

llpn hepexoAC 3. n. c 14 c OAHoro 6AOKa— 
yqacTK3 na Apyroii npdHcxoAHT CAeAyiomHe 
HiMeneHHR. B niKacJ>y 16cBeTo4>opa 12,orpa>K- 
Aaioiuero nepBWH Cjiok— ywacTOK* cnanaAa 
cpa6aruB3eT peAe >KejiToro ofhh, 3aTeM no 
Mepe yAajiemtH 3. n. c 14 cpa6aTWBaeT pe.ie 
3e.ieHorp orHH. flpn cpa6aTuaaHHH peAe ^eA- 
Toro ornfl cniiMaeTCfl iianpsuKeHHfl c JiaMnu 19 
KpacHoro onifl h ona noTyxaeT h noAaeTCfl na- 
iipH)KeHiie na jiaMiiy 20 acejiToro othh h ona 
3aropaeTC«. FIpH cpa6aTbiBa hhh pe.ie 3eAeHoro 
oniH c AaMiibi 20 we.iToro orHH HanpsDKeHtte 
ctiHMaeTcn h nocTynaeT na -iaMny 21 3e.ieHoro 
onm, .13 una 20 noTyxaeT, jiaiina 21 3aropaeTC«. 
Uuc.ie cpa6aTUBaHHw pe.ie >KeAToro omn chm- 
MaeTCH Hanp«>KeHHe c KaTyumn 6viOKa 11 kom- 
MVTamui ii ero koht3kt 11.1 pa3pbiBaeT uenb 
nepoMbiMKii 10, KOTopaw ycTaHOBJieHa B03.ie 
iiepHorocBeTO({M)pa 12, na kotopom 3aropaeTC* 

)Ke.1TMH oronb. 

B HiKa^y CBeTo4>opa, orpa>KAaiouiero bto- 

pOH 6.10K — VMaCTOK U>TH. Iia KOTOpblll Bbie3)Ka- 

ot 3. ii. c. 14, oTiiaAaeT peAe meAToro orHH, 
h.ih 0TiiaaaK>T pe.ie »ceAToro orHH ii pe.ie 3e.ie- 
HorooriiH. B nepBOM ciy^ae cHHMaeTca Hanpa- 

>Keillie C A3MHN 20 >KCATOrO OrHH, BO BTOpOM — 

c AaMnu 21 30ACHoro oriiHl Ha ;iaMny 19 Kpac- 
hoio oniH iioAHOTCH HanpH>KCHHe, ona 3aropa- 

tMCH II OAHOIipOMOHHO cpa6aTbiBaeT G.IOK 11 
KOMMV Ta HUH H 3a.MI4KaCT KOH T3KTOM I 1.1 UCHb 

nepCM nmkh 10. pacnaiomeiiHOH okoao CBero- 
ijmpa. na kotopom ^aropaeTcn KpacHbin oroiib. 
H po.iy.ihraro >tu\ iiopoK.iioMeiiHH u uohhx 

IU*pOMlJ>U*K tSf*K\-|IOMIIHaeTOH lUMOIIOHIIO IIO.IHHH- 
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,„„ „„,.„„,„ nniiiiona 5. CTaimiiMiiiiofi swim tok rapMoiuiK komtoktiioh 

„ U h roKa ao no. . tmbmch o »J»"J» J C0T „ 4 „ TOK aonai , IllTMI . lt0 ro ..pouo.ia 5 pa bum 

KOTOpWeCOOTBCTCTB>*TII3Ml^ BC.1HMH.IC M UpOT.mO.IO^OJKI.W IIO <p33e. 

„ .paa* Tona ra P» 0 ""^ b DCjy^Taie yroro Man.,.™,* nam oCohx 

»• C - 14 "° I'Srit B H $ CBH3H nOMeXa OT KOII T3 KT HO H rCTH HO B03HH-. 

TaKHM o6pa30M, npH abhwchiih 3. n. c. ii » 

pacnojio)KeHMH ero b JI1060A tomkc mcwiioa- *aeT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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